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PUBLIC INTEREST STATEMENT
This research paper analyzed how the level of public debt can affect public investment and economic growth. The South African economy has been growing after the transition of the country into democracy. However, as time goes on, the global economy was hit by economic and financial crisis in 2007 until 2009. Because of that economic and financial crisis, many countries experienced technical recessions including South Africa.
Despite weak levels of economic growth and discouraged investment activities, South Africa had to borrow money to keep the economy functioning. Therefore, it became a concern for this study to revisit the period starting after apartheid regime, to investigate how the growing level of public debt triggered low levels of investment and economic growth. The study, therefore, used the data after apartheid and applied several econometrics techniques to analyze data and come up with certain conclusions and policy recommendations, in the interest of improving policy certainty for better economic performance in future.
results indicate that a shock to public debt account for 16.39% fluctuations in economic growth. It is recommended that a capital scarce country be encouraged to borrow so that more capital can be accumulated. However, the later stage of borrowing marked with high level of debt will lead to subdued growth.
Introduction
South Africa is a developing country faced with diverse challenges of high unemployment, poverty, inequality and low economic growth. Its economic growth slowed from an average of 4.3% between 2000 and 2007 to 1. 9% between 2008 (Chirwa & Odhiambo, 2015 Marek, Shakill, Yashvir, & Luchelle, 2016) . In 2015/2016 fiscal year the trend was shocking as public debt doubled and reached 44.3% of gross domestic product (GDP). In an attempt to address these issues, government committed to stabilize public debt in the 2014 medium term budget policy statement (Marek et al., 2016) and the country also adopted a National Development Plan policy to commit to have inclusive and dynamic growth by 2030 (National Development Plan, 2011). The economy should be close to full employment, have skillful citizens, ensure more diverse ownership of production and provide resources to pay for investment. Countries need policies to ensure a growing economy so as to minimize government intervention in the economy and reduce budget deficit (Jacobs, Schoeman, & Van Heerden, 2002) . One of the strategies that can be used to boost the economy is to borrow in order to uplift the investment activities of a country. Investments have been identified as major channel through which the government development goals can be met and grow the economy (Hoag & Hoag, 2006) . Public debt is the money owned by the government from either foreign lenders or from citizens within the country which increases as the government engage more on deficit spending (Bonga, Chirowa, & Nyamapfeni, 2015; Jaejoon & Manmohan, 2014) . Public debt makes it possible for government to invest in those areas that are critical for the economy whereby tax revenue is not enough to finance such projects. It should be noted that financing government expenditure through public debt can be detrimental to the economy (Ramos, Veronique, Helene, & Margaret, 2013; Tsoulfidis, 2007) . In the instances where government expenditure is unproductive, that is expenditure to pay for government employees and expenditure on army maintenance, it follows that public debt undermines the capacity of the economy to gain momentum. However, if such expenditures are compulsory, their source of financing should be through taxation, instead of borrowing (Tsoulfidis, 2007) .
The government can embark on three financing activities to boost the economy, namely printing money, collecting taxes or borrowing. The government borrows and incurs public debt as it needs to fill the gap between tax revenues and expenditure so as to carry its developmental functions smoothly, especially investment activities. The level of economic growth can significantly lose momentum when the country reaches debt threshold or public debt overhang. That might be through higher interest rates, higher inflation and crowding out private investment (Boccia, 2013) . Taking higher interest rate for instance, creditors may set higher interest rates due to low confidence in the ability of the country to settle its debt. As a result, higher interest rates induce high debt cost, forcing government to impose more tax on the citizens (Hoag & Hoag, 2006) , inducing the likelihood of economic doldrums and depress government expenditure in other areas. Most importantly, higher interest rates may result in low investment, leading to sluggish economic growth in the rest of the economy. This can simultaneously induce current account deficit and decline in economic growth forcing the country to borrow more thus increase its debt service (Iyoha, 1999) . Furthermore, when the debt is accumulated, the cost of servicing this debt would come from taxes on future production. As a result, investment would be discouraged, hence crowding out of investment (Tabengwa, 2014) .
Some scholars have found a link that reduction of public debt, especially foreign debt, can stimulate growth in the economy (Bonga et al., 2015; Jaejoon & Manmohan, 2014; Qudah, 2016) . Public debt should to be used for projects of investment that should translate into economic growth and jobs, which ultimately improve well-being for citizens. This paper attempts to find out if there is a link between public debt and investments, and furthermore, if the investment channel can be stimulated by public debt so as grow the economy. The study needs to answer the research question that can increase public debt influence investments and ultimately promote economic growth in a developing country context.
Literature review

Theoretical literature
The theoretical arguments on public debt were discussed with respect to the Classical, Ricardian's, Keynesian views and endogenous growth model. The Classicals viewed public debt as a capital injection to be used for production investment rather than consumption by individuals (Say, 1880) . This implied that government expenditure should not be financed by means of borrowing regardless of the circumstances. Furthermore, the existing public debt should effectively be dealt with immediately (Churchman, 2001; Medeiros, Cabral, Baghdassarian, & Almeida, 2005; Mohanty & Mishra, 2016) . The concern was the possibility of constraints that monetary policy might experience as a result of the structure and the size of the public debt. Governments consider borrowing as an alternative for taxes, thus allowing expenditure to increase without immediate changes in tax rates (Pascal, 2012 ).
The Keynesian model stipulates that high debt levels increase taxes which negates positive effects of public spending by decreasing investment, lowering consumption, reducing employment and reducing the growth rate of the economy. However, at moderate levels, public debt may increase the economic growth rate (Kamudia, 2015) . Government can use the creation of debt for productive investment that could increase national income and stimulate economic growth. If public debt is directed otherwise, it might result into some challenges. For instance, a rise in government expenditure fuels the domestic economic activity and crowds in private investment (Biza, Kapingura, & Tsegaye, 2013) . As claimed by crude closed economy theory of Keynesian, the increasing government expenditure is linked to higher national output, which leads to employment (Makin, 2015) . However, the funds available for investment may be crowded out by increased government expenditure. The requirement to fill the saving-investment gap as provided by the Keynesian framework is foreign investment or foreign aid (Mongale, Petersen, Meniago, & Petersen, 2013) .
The preference of Ricardo for tax-financed government spending other than public borrowing has been legitimized by the social benefits of capital growth. According to Churchman (2001) , Ricardo argues that if public debt were to be used for financing spending by government during war for instance, there would be serious repercussions within the economy after the war time. This is simply because in order to service the accumulated debt, taxation would have to be imposed. The consequence of today's government borrowing as stated by Ricardian's Equivalence is the future increase in taxation above normal level (Modgliani, 1961) . As a result, this would neutralize the impact of public debt on economic growth.
The following channels amongst others initiate the influence that public debt have on economic growth: private saving, investing in public projects, the aggregate of factor productivity and real interest rates. As highlighted by Baaziz (2015) , public debt determines economic growth via domestic savings and investment. Furthermore, huge amounts of public debt impose danger on domestic saving and investment via the crowding out effect, and as a result cause economic growth to shrink. The controversies on these theoretical views emerged from Ricardian equivalence theory to argue that public debt does not influence economic growth. The argument is based on the view that increasing private saving resulting from more tax cut financed through large amount borrowed will offset the public saving drop (Kibet, 2013; Kourtellos, Stengos, & Tan, 2013) . Therefore, according to Baaziz (2015) , minor public debt affects economic growth positively; however, when public debt goes beyond certain limit, it will inversely affect economic growth.
The endogenous growth model in the assumption of constant tax rate and interest rate adheres that increasing public debt reduces the growth rate of an economy and as such future generations would be disadvantaged as a result (Saint-Paul, 1992) . For the reduction in debt to have a positive effect, there should be an investment subsidy such that the government pays a portion of interest cost of capital. Since the private return of capital will now be higher, people save, consume less and increase economic growth.
Empirical literature
The impact of public debt on economic growth in advanced and less advanced countries is marked by wide body of literature (Eberhardt & Presbitero, 2015; Lopes, Ferreira-Lopes, & Sequeira, 2015; Nantwi & Erickson, 2016; Stylianou, 2014) . There is a complex and different relationship between public debt and economic growth across countries. The debt-growth nexus should take into account debt composition, variety of country characteristics which could constrain government choices and affect the economy's vulnerability to crises. There are several studies conducted using different econometric approaches to investigate public debt and economic growth. For instance, some scholars found that public debt inversely affect economic growth, meaning that reduction of public debt would stimulate economic growth (Baaziz, 2015; Bonga et al., 2015; Checherita & Rother, 2010 , 2010 Qudah, 2016; Tabengwa, 2014) . Generally, such a relationship would depress private investment. Countries with higher average debt to GDP ratio are more likely to see negative effects on their long run growth performance (Reinhart & Rogoff, 2010) .
Some scholars found a positive relationship between public debt and economic growth (Mohanty & Mishra, 2016; Reinhart and Rogoff (2010) . Sanchez-Juarez and Garcia-Almada (2016) found that countries that show a positive relationship are those diverting debt usage from production to other functions which could lead to unsustainable public finance in the medium term. The evolution of market economies is expected to be affected by fiscal policy and particularly government's debt policy (Greiner, 2013) . Other scholars found no causality on the debt-growth nexus because the level of debt in developing countries cannot explain the slowdown of investment (Cohen, 1993; Panizza and Presbitero, 2014) . Moss and Chiang (2003) indicated the important channels underpinning the link between public debt and economic growth. The first channel they have shown is debt overhang, which is thought to exist when the burden of country's high debt dampens the incentive for investment because investors expect the future taxes of returns to capital to be imposed for the purpose if servicing debt (Moss & Chiang, 2003) . The new investments in heavily indebted countries may be delayed because of unpredictable outcomes of debt rescheduling negotiations. The second channel is liquidity constraint, which is imposed by debt service. The large payments of debt service may induce lower growth through deprivation of the country's foreign exchange needed for the imported capital goods. Baseerit (2005) also posited that the earlier stage of borrowing is normally marked with enhanced growth resulting from modest debt level. This view is supported theoretically by neoclassical growth models, in the sense that, capital scarce countries are encouraged to borrow so that they increase their accumulation of capital. The later stage of borrowing marked with high debt as pointed out by Baseerit (2005) leads to subdued growth. Medeiros et al. (2005) in their study of public debt strategic planning and benchmark in Brazil stated that if the public debt is managed, the burden of tax could be reduced through the changing return on debt. The strategy is that optimally the structure of the debt would depend on how inflation, changes in government expenditure and revenue interact. The interaction between those three will vary from country to country depending how the tax system is structured, and also depending on how government is committed to its expenditure and the different types of shocks that may be experienced in the economy.
In a study by Agim (2014) , it is posited that, surging levels of public debt is a result of fiscal policies that are not sound. The weakening of economic institutions induces the probability of debt distress in the form of persistent weak economic policies and high vulnerability to external shocks (Acemoglu & Robinson, 2008; Makin, 2015; Yasemin, 2017) . The probability of debt crisis as emphasized within empirical literature is positively associated with higher levels of total debt and higher shares of short-term debt, and inversely associated with economic growth (Kraay & Vikram, 2006) . It is challenging to reform economic institutions since economic institutions depend on the nature of political institutions and how political power is distributed among society (Acemoglu & Robinson, 2008; Ferraz & Duarte, 2015; Megersa & Cassimon, 2015) .
Research methodology
To achieve the aim of whether there is an impact of public debt on public investments and economic growth, the autoregressive distribution lag (ARDL) and Granger causality have been employed.
Model specification
In order to respond to the question of whether public debt can influence investment and ultimately affect economic growth, the model from the works of Sanchez-Juarez and Garcia-Almada (2016), Ramirez and Erquizio (2012) and Diaz (2010) among others were adopted. To capture specific characteristics of the South African economy, budget deficit and trade openness were used as control variables in the post-apartheid era, post 1994 (Diaz, 2010) . Trade openness is represented by the ratio of exports and imports to GDP as adopted from Yanikkaya (2003) . The estimated linear model is as follows:
where INV represents fixed investment measured by total assets of public investment corporation, PD public debt, BD budget deficit, RE ratio of exports to GDP and RI ratio of imports to GDP.
Data
The study utilized South African quarterly time series data in the period from 1995 to 2016. Data used in the study is obtained from the South African Reserve Bank.
Estimation techniques
Most time series data are non-stationary, therefore the first step when dealing with time series is to test for unit roots. The study adopts the Augmented Dickey Fuller (ADF) test and Phillips Perron (PP) test. According to Cheng and Annuar (2012) , unit root tests (also known as test of stationarity) are performed to determine order of integration of variables since this can influence its behavior and therefore the methodology to analyze data (Fadli et al., 2011) . The statisticians advocated that transformation of integrated into stationary time series requires that series be differenced successively prior to using models in order to avoid spurious regressions (Dolado, Gonzalo, and Marmol, 1999; Bum, 2009 ).
The autoregressive distributive lag (ARDL) model was employed to investigate the public debtinvestment nexus. The ARDL bounds test endorsed by Pesaran, Shin, and Smith (2001) was used to test if cointegration exists in the series. The presence of cointegration implies the existence of long-run equilibrium relationship among variables under investigation. The bounds test is advantageous where unit root test indicate different orders of integration and faced with small sample size (Pesaran & Shin, 1997) . The bounds test give two critical values, the lower and upper bound critical values. The computed F-statistic should lie above the upper bound test to indicate that cointegration exists. The ARDL approach captures the short-and long-run relationship simultaneously, and also provides the error correction mechanism (ECM). The ECM indicates the speed of adjustment and the negative significant coefficient implies that any short-run variations will give rise to stable long-run relationship between variables, and the model will converge to equilibrium. The error correction coefficient is important in the error correction estimation since the greater coefficient indicates higher speed of adjustment of the model from the short run to the long run. The value added by ARDL approach is that it assumes variables are endogenous and can accommodate structural breaks in the time series (Pesaran & Shin, 1997) .
One of the main objectives of empirical econometrics is to study the causal relationships among economic variables. As mentioned by Jung (1986) , Granger causality's predictability and exogeneity are quite useful in empirical work. The Granger causality measures if a certain event happens before another, and helps to predict that event (Sorenson, 2005; Stern, 2011) . Variables are said to Granger-cause one another if the past values of a certain variable assist in prediction of current level of another variable given the applicable information. The purpose of causality test is to check how the variables react to each other, and it determines whether the paired time series data has a correlation or not.
The dynamic specification of the econometric model is examined by several test statistics, which becomes invalid when the model is estimated in the presence of contemporaneous correlation between errors and regressors (Ekaterini, 1998) . It is therefore important for diagnostic check of normality, serial correlation and heteroskedasticity (Griliches, 1961; Kleiber & Zeileis, 2008; Zeilies & Hothorn, 2002) . There is a possibility that the model may be unstable, and for that reason, the Cumulative Sum (CUSUM) and Cumulative Sum of Squares (CUSUM of Squares) will be conducted to test for stability of the model. CUSUM of squares is used as a recursive structural stability test, which is usually applied to observations that run forward from start to finish of a given time interval (Pesaran, 2002) .
The analysis of Vector Auto regression often centers on the calculation of impulse response function and forecast error variance decomposition, which tracks the evolution of economic shock through the system (Swanson & Granger, 1997) . Therefore, dynamic interaction among the variables is investigated by generating variance decompositions (VDCs) and impulse response functions (IRFs). Since the validity of causality tests as postulated by Soytas and Sari (2003) is applicable within the sample period, the variance decomposition is utilized to assess the validity of causality beyond the sample period. The variance decomposition allows for examination of the out-of-sample causality among the variables within VAR system.
Empirical results and discussion
In compliance with the methodology discussed in the previous section, this section presents the empirical analysis and interpretation of the findings.
Unit root test and ARDL results
Variables in the model exhibited different orders of integration when the ADF test and PP test were used. For instance, the PP results indicated that public debt and ratio of exports to GDP were stationary at level I(0). All other variables became stationary at first differencing, indicating that the variables are integrated of order one (1). Then, we proceed with the bounds test as it can estimate variables both at level and of first order of integration (Pesaran et al., 2001) . Table 1 presents cointegration results of the bounds testing. The public debt-investment model has five variables. Therefore, there are four independent variables in the model, hence k = 4. The calculated F-statistics is 12.16, which is greater than the lower bounds critical value of 3.29 and the upper critical value of 4.37 at 1% level of significant. Therefore, there is cointegration amongst the variables, meaning in the long run the variables are co-moved (Pesaran et al., 2001 ).
Having found the evidence of the long-run relationship through the bounds testing, the coefficients of long run are projected. Table 2 shows short-and long-run coefficients of the public debt-investment model. The results display a significant negative long-run relationship between the investment and public debt when trade openness and budget deficit were used as controlled variables. However, the relationship is insignificant in the short run. This negative long-run relationship is in line with the findings of Ramirez and Erquizio (2012) ; Fincke and Duarte (2015) and Kamudia (2015) . The argument to the negative relationship is that government borrowing uses up private savings that would have been used by private sector for investment. Increasing public debt results into fewer funds for private investment (Kamudia, 2015) . High debt ratio and high percentage of tax revenue collected from citizens will be used to pay interest accruing from public debt (Marek, 2014) . This reduces funds left for investment purposes. Furthermore, high costs of servicing the debt could have unfavorable consequences like import strangulation that can impede export growth. The error correction term denoted by EC has a negative sign, indicating that the system will eventually revert to equilibrium (Table 2) . Thus, long-run disequilibrium will be corrected through shortrun adjustments, and lead the system to equilibrium in the short run at a speed of 17%.
It has been discussed in literature that reduction in public debt can stimulate growth in the economy (Bonga et al., 2015; Eberhardt & Presbitero, 2015; Jaejoon & Manmohan, 2014; Qudah, 2016) . So, the channel via an increase in public debt would increase interest rates and therefore cost of private credits. Investors would be discouraged by high interest rates and accumulate less capital which would upshot into low economic growth. Some authors have found a direct link between investment and economic growth (Romp & De Haan, 2005; Shrithongrung & Kriz, 2014) . Baseerit (2005) posited that the earlier stage of borrowing is normally marked with enhanced growth resulting from modest debt level. This view is supported theoretically by neoclassical growth models, in the sense that, capital scarce countries are encouraged to borrow so that they increase their accumulation of capital (Mohanty & Mishra, 2016; Reinhart & Rogoff, 2010) . However, the later stage of borrowing marked with high debt as pointed out by Baseerit (2005) leads to subdued growth. This is backed by Bonga et al. (2015) who posited that policymakers commonly understand public debt as the cause of subdued economic growth.
Granger causality test results
There is bi-directional Granger causality relationship between public debt and economic growth (Table 3) . However, in the case of investment and economic growth, as well as government deficit and economic growth, there is unidirectional relationship from investment and government deficit to growth.
In line with this outcome, Rajan (2005) argued that countries with weak economic growth are likely to run large government deficit, which leads to more borrowing. Hence, causality runs from low economic growth to high public debt. In such cases, where the causality runs from low growth to high public debt, the debt relief will fail to spur more growth (Yasemin, 2017) . However, this depends with the way the borrowed funds are utilized. For instance, if the borrowed funds are being spent on productive investments, it is then most likely that economic growth would accelerate, resulting from public debt. Similarly, the Granger causality results indicate that investment can cause economic growth.
The diagnostic tests and the test of stability results
The diagnostic and stability tests include testing for serial correlation, heteroskedasticity, test of normality and CUSUM and CUSUM of squares tests of stability. The VEC Residual Serial (Figure 1 ).
The stability test results are shown in Figure 2 panels (a) and (b). The CUSUM and CUSUM of squares are the tests used to check stability within the model. The results of stability test show evidence that the model is stable. This is indicated by a movement of blue lines located within the critical lines (two-red dotted lines) in the figures. Therefore, at 5% level of significance, the CUSUM and CUSUM of Squares stability tests confirm good performance of the model.
Variance decomposition results
The variance of the forecast error in economic growth is attributable to innovations to its own innovations, as well as to public debt, investment and government deficit. As shown in Table 4 , four quarters have been chosen to explain variance decomposition. Firstly, when the variance of the forecast error in economic growth is attributable to its own innovations, economic growth accounts for 94.57103% variation of the fluctuation in economic growth (own shock) in the second quarter. In the fourth quarter, shock in the economic growth accounts for 66.55% fluctuations. A shock to public debt causes 1.51% fluctuation in economic growth in the second quarter. In the short term, it appears that a shock to public debt does not cause much fluctuation in economic growth. Hence, the earlier stage of borrowing enhances growth resulting from modest debt (Baseerit, 2005) . In the fourth quarter, a shock to public debt account for 16.39% fluctuations in economic growth. Thirdly, quarter two shows that a shock to investment account for 3.30 fluctuations in economic growth, while in quarter four, a shock to investment accounts for 12.79% fluctuations in economic growth. Lastly, a shock to government deficit in quarter two accounts for 0.62 fluctuations in economic growth, and in the fourth quarter a shock to government deficit accounts for 4.25% fluctuations in economic growth.
Impulse Response Function (IRF) results
The results of impulse response function as presented in Figure 3 indicate how one standard deviation shock to the residual induces the reaction of variables toward each other (Swanson & Granger, 1997) .
As demonstrated in panel (a), one positive standard innovation to economic growth leads to positive reaction to itself in the selected ten quarters. Thus, one standard deviation shock in public debt will inversely affect economic growth (panel (b) ). This is in line with what Bonga et al. (2015) have posited to say, commonly, policymakers understand public debt as the cause of subdued economic growth. Furthermore, Moss and Chiang (2003) coined out the liquidity constraint channel imposed by debt service. Hence, large payments of debt service may induce lower growth through deprivation of the country's foreign exchange needed for the imported capital goods.
Conclusion and recommendations
The study aimed to investigate if public debt has an impact on public investment and economic growth in a developing country. The ARDL, Granger causality, variance decomposition and impulse response functions have been employed in the analysis. In order to achieve the stated objectives, the South African quarterly data was obtained from the South African Reserve bank in the period from 1994 to 2016.
The cointegration test has found the existence of long-run relationship among the investigated variables. It turns out that in the long run there is a negative relationship between public debt and investment. Since there is direct link between investment and economic growth, there is an inverse relationship in the public debt economic growth nexus. The ECM confirmed that the system can adjust to equilibrium at a speed of 17%. There is bi-directional Granger causality relationship between public debt and economic growth. The impulse response function has found that one standard deviation shock in public debt inversely affects economic growth. Variance decomposition results indicate that a shock to public debt account for 16.39% fluctuations in economic growth.
Public debt should be used for projects of investment that should translate into economic growth and jobs, which ultimately improve well-being for citizens. Therefore, it is recommended that a capital scarce country like South Africa can be encouraged to borrow so that there is an increase in the accumulation of capital. However, public debt needs to be managed and kept under control as high debt would have negative effects in the long run and the later stage of borrowing marked with high debt will lead to subdued growth. For future areas of research, it can be explored whether the quality of public sector, such as with lower rate of mobilizing revenue, low transparency and poor budget management, can influence economic growth so as to reduce public debt.
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